COG 366 Project Parts 4-5

Originally our group had chosen the diagnosis of diseases based on symptoms as our
project topic. We quickly realized that such a subject was far too broad in order to be able to
create some sort of prototype in prolog so we decided to narrow it down much further. After
researching various types of documents provided by the National Comprehensive Cancer
Network (NCCN), which provided clinical practice guidelines for multiple different types of
cancer, we decided on bone cancer as our disease of interest.

What is the NCCN?

The NCCN is an alliance of 31 cancer centers all based in the United States. They are a
non-profit organization that publishes various guidelines on how to diagnose and treat various
types of cancer. Their goals as an organization are, according to the NCCN, “To improve and
facilitate quality, effective, efficient, and accessible cancer care so patients can live better lives” .

Neat! But how does that relate to belief revision?

Belief revision at its core is changing beliefs in order to take new information into
account. Where is this seen in cancer treatment? The guidelines mentioned earlier that have
been published by the NCCN contain several documents that have decision trees that are used
in order to guide those that are attempting to give proper treatment to cancer patients. These
diagrams are extremely detailed and leave little to nothing to the imagination. Making sure that
the statements are read as facts is important to building a knowledge base. These documents
are always kept up to date with recent finds in the field of cancer research which in itself is a
form of belief revision! The document we will be using was updated as recently as October 8th
of this year.



Could we see an example?
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This is one of the pages of the guidelines and it provides a simple example. So let’s
assume we have some facts in our knowledge base: those being, we have a patient that has a
symptomatic bone lesion,that the radiograph performed on them yielded abnormal results, and
that they are younger than 40 years old. With all of those facts we can follow the tree branches
(or in prolog terms: use our rules) in order to revise our belief about what we should do with the
patient next. This states that we should refer the patient to an orthopedic oncologist and perform
a biopsy on the area we believe to contain a tumor. After diagnosing the specific condition we
can move to the table of contents and move to that tree. Clearly there is a structure here
mirroring belief revision as we are learning new things and acting accordingly based on the new
information that is being presented to us.

Modeling the World

So, as we've just seen in the previous example, modeling the world would involve having
a list of facts that we know about the patient and rules that can return actions to perform and
new facts based on what we already know. It’s likely that each of these guideline pages would
have their very own rule in order to properly add facts from the previous rules into the
knowledge base. Using those new facts we can use different rules to generate more facts and
the cycle continues until the patient’s cancer is properly treated.
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